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McDonnell Douglas Helicopter Company (MDHC) has been conducting a study of finite element 
modeling of helicopter airframes to predict vibration. This work is being performed under U.S. 
Government Contract NAS1-17498. The contract is monitored by the NASA Langley Research Center, 
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NASTRAN MODEL CHECKOUT TOOLS AT MDHC 
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OVER CONSTRAINTS DUE TO SPCs 


The Multi-Level Strain Energy Check and its associated implementation in MSC/NASTRAN as a set 
of DMAP alters are illustrated by application to the two airframe finite element models shown in the 
figure. The first model is the full finite element model of the McDonnell Douglas AH-64 Advanced 
Attack Helicopter and the second one is the Bell AH-1G helicopter model which was supplied for use in 
an industry-wide task to calculate the coupled rotor-airframe vibrations of the AH-1G. 
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APPLICATION TO AH-64A NASTRAN MODEL (Continued) 



H 1 

* 

SO I 

♦ t 

p* 1 

n j 

© | 

m 


M 1 

O | 

o 1 

o 1 
1 1 

O 1 

i i 

o 1 

j { 

© 

1 


05 1 

H 1 

1 I 

U 1 

1 1 

fid 1 

1 1 

U 1 

i 1 

Id 1 

oa l 

ha 


X 1 

IN | 

as l 

r- i 

IN | 

o l 

n 


2 i 

VC | 

h i 

IN | 

© 1 

to t 

•H 


i 

9 1 

to | 

m | 

9k | 

IN j 

© 


U 1 

r* l 

o l 

IN | 

r* 1 

9k | 

VO 


X 1 
< 1 

p> | 

* 1 

h i 

• 1 
l 

lO | 

IN i 

9k 


9 1 

f 1 

t i 

i 

1 

i 

l 

j 

1 

1 

1 


O' 1 
VI 1 
1 

i 

tn l 

i 

VO 1 

m j 

© j 

IN i 

© 


o 1 

O 1 

o | 

O 1 

O 1 

O 


X > 

o 1 

l 1 
u 1 

t t 

m i 

1 1 
W 1 

1 1 

hi 1 

f 1 
U 1 

1 

Id 


X 1 

© 1 

w 1 

vo I 

m 1 

© j 

© 



«o | 

1 

fO | 

H j 

to i 

IN 


VC | 

40 I 

<N | 

O 1 

vo I 

rv j 

VO 


1 

in 1 

O 1 

9k I 

© j 

r» l 

IN 


! 

1 

| 

p- 1 
1 1 

• I 
r* 1 

l t 

• 1 
9k t 
1 

m 1 
1 

H | 
1 \ 

fN VO 
1 


K 1 

1 

VO 1 

I 

m | 

r- i 

1 

m i 

1 

vo l 

m 


1 

O 1 

o l 

O 1 

o t 
| 1 

o 1 

i j 

© 

1 


x i 
£ 1 

1 1 

u 1 

1 1 
U 1 

i l 
w 1 

V 1 

hi 1 

u i 

hi 


D 1 

© | 

m i 

IN 1 

in i 

i 

fO 


•J 1 

■0 | 

vo 1 

4T | 

IN | 

in i 

vo It 


O 1 

•H | 

Os | 

» t 

T j 

9k | 

n 


U 1 

«0 | 

o | 

IN | 

9k | 

IN j 

o X 
• X 


1 

. 1 

• 1 

* | 



M 

PS 

h 

VO i 

*r t 

9k 

9s 1 

© 

IN i 
1 

r* 

T 1 

1 

vo 

9k | 

1 

© 

• 9 

O 

SO U • 

£ 


© 

| 

o 

1 

0 

1 

O 

© 

i 

© h 
1 H X 

>4 

tJ VO 

U vo 

U VO 

id vo 

ha vc 

hi VO 

fid to u 

o 

< 


in 

M 

m 

© 

#n fid U 

X 

u 

© 

vo 


n 

P* 

9v t/I 06 

fid 

05 

© 

IN 

© 

m 

r-l 

© X ha 

X 

U 

<< 

to 

m 

r* 

rH 

ro 

9k 

m 

O 

« u h 
• O 

© 

vs 

V) 9 

9 

9 

1 D 

1 9 

9 

u o 

H 

M X 

X 

X 

06 

06 

06 

X * 

< 

X 

« B 

P* X 

« X 

m x 

vo X 

tn H © 

05 

u 

— H 

o h 

i 

o H 

o H 

1 

o H 

I 

© H 

© © 
t X -4 

tO 

H H 

u * 

u -4 

Id *H 

Id <-4 

id «H 

U M 

o 

vo 


to 

9k 

VO 

vo to 


H 

© 


IN 

9k 


• tO H 

fid 


m 

n 

«H 

fN 


tn X 

■ 

u 

■■ 

m 

9k 

O 

© 

m 

9k X M 
• U w 

i 

O 

z 


9k 

^4 

tn 

m 

© H X 

X to 

i to 

1 to 

tn 

X 

to 

1 H 


Ve 

X 

X 

X 

X 

X 

^ 2 i 


o o 

p* O 

• O 

91 O 

P* o 

tn O 

P"* X X 


X 06 

M 

o 

© 06 
1 

Id 

© X 

* 

u 

o X 

1 

u 

O 06 
1 

id 

© X 

1 

u 

O (d 
1 fid to 
ha i * 



m 

r* 

r* 

r* 

© 

©XX 



H 

p* 

H 

n 

9k 

rk O H 



w4 

rsi 

«-» 

to 

VO 

P* X 



H 

O 

O 

m 

O 

9k hu 


H 

♦ n 

• m 

* © 

• in 

• VO 

• lb O 



m 

to 

IN 

fN 

p* 

tn o 


o 

n 

1 

1 



1 

I H 

X (H 


X 






ha H 
0 to 



j— — L 




4— k 

— X X 


25 

" 5 

^5 



-i X 

X 

h D U 
X o 


£2k 2k 2k 2k 3k 2k HU 


tC o 

o o 

o o o o o o 

o O o KB 


2 5 

X O X U X u 

X U X u 

« P P 


ii 


T3 

0) 

7 

fl 

c 

0 

U, 

•-J 

w 

Q 

O 

S 

z 

◄ 

rt 

H 

C/3 

◄ 

£ 

◄ 

to 

l 

S3 

< 

O 

H 

Z 

O 

U 

IH 

fik 

0< 

◄ 


v -C 
-O “ 


— .52 

w>5 


w O 


e 

o 


e 5 i 

x g a 


IS 


*i-i 

«J 

s 

bO 

fc 

c 

Q> 

a 

•a 


V 

J3 


Sr; 

Q) 

g s ~ 

1 w 43 

-O •"* > 

O <v > 

^ to a> 

C £ .2 

* « 8 
>> co 

? ? * 
a) ^ B 
n3 V 

a? 3 
o pc o 
** H & 
x . ^ ~ 
2* 2 o a? 

si 

c * 

,S s 

<3 cr 

2 v 

« O 

T3 Ej 

— v 

-4J J3 

<y 73 
<P .. . 


1! 
s « 


z; # 


JS.i 

»X3 * ^ 

5 "S 

tS a 

3 : 

3 - 
* d 


fll w 

J3 t 5 - 

* 3 

o * 
v x 

3 'C 

■ti <0 

i e 

a i 

M 

0> •** 
— (0 

Xi M 

S.'g 
S* 2 

w c 


3 


A •«« 

s* ^ s 

to tj *33 

c y ^ 
^ o > 

0) w O 
f- w -r 

H 3 Jo 


0> 

m OT 
w | 

43 Jr 

Vm V 

O 43 

0) ** 
« 

3 © 

* S3 

si 
® * 
« .5 

% a 
Oh «S 

s s 


c\j 

CO 


APPLICATION TO AH- 64 A NASTRAN MODEL (Continued) 
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APPLICATION TO AH-64A NASTRAN MODEL (Continued) 
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A second example of the Multi-Level Strain Energy Check was to the Bell AH-1G model. In this 
particular application, the check was applied to the full model. Examination of the three strain energy 
matrices revealed some problems at one level (e.g., N-level) of modeling. The Cholesky Decomposition 
Check was also used and indicated the same problem. Subsequent to identification of the problem 
areas, steps were taken to correct them. 
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APPLICATION TO AH-1G NASTRAN MODEL 
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APPLICATION TO AH-1G NASTRAN MODEL (Continued) 
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APPLICATION TO AH-1G NASTRAN MODEL (Continued) 
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APPLICATION TO AH-1G NASTRAN MODEL (Continued) 
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REPLACEMENT OF MPCS WITH AN EQUIVALENT RBE2 
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THIS BLOCK CAN BE REPLACED WITH 
RBE2, 900. 7505, 123, 7033, 7037, 0533, 8537 
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